clusters favored a linear geometry for 3&m&9.
For larger
clusters, the open-ring (Pt inserted in C, ring) and closed ring (Pt bound to two atoms of closed C" ring) families exhibit the lowest energy structures.
The stability and the nature of the Pt-C bonding in both the closed ring and onecarbon ring (Pt bound to one atom of closed C" ring) PtC ct~ P It is clearly seen from Figure 1 and Table I Table II ).
PtC, ""'. Now consider the case of odd values of x, 3«x&9.
In Figure 4 , the interactions of the platinum ion with the frontier orbitals of the respective C" chain are
shown.
For This increasing Pt-C bond order for even x is attributed to the rising energy of the C" lone pairs (Table   III) . It is clearly seen in Figure 5 that As seen in Figure 6 Figure 2 that for both x=4n and x=4n+2, the C" cluster will contribute two fully occupied o-like orbitals and two half-filled z-like orbitals and two unoccupied x-like orbitals to the frontier orbital region. Figure 7 displays the symmetry of these orbitals after the C" chain has been distorted.
The c bonding for the cases of x=4n and x=4n+2 are essentially identical. For clarity, the molecular orbital diagram for the open ring clusters will be constructed in two steps.
First, the interaction of the orbitals of the metal ion with the lone pairs of the C" clusters can be seen in Figure Ba seen that the z-like orbitals on the carbon chains are contrasting for x=4n and x=4n+2. Although both cases exhibit an unoccupied pair and a half-filled pair of orbitals, the symmetries of these pairs are switched.
Notice that for the case in which x=4n, the excitation to the quartet state will entail promoting an electron from orbital H to orbital I, a high energy m orbital located mostly on the carbon chain. Thus, the energy required to excite an electron from orbital H to orbital I will be decidedly more than that required to excite an electron from orbital J to orbital K. This explains the observed trend in To best model the Pt'-C, interaction, the geometries of the lone C rings were first optimized with DFT under two constraints.
The first is that they would remain planar. deviation from these approximations has been found to be subtle and highly method-dependant".
The description of the metal-carbon interaction and the nature of the bonding trends will not be affected. clusters with respect to Pt' and the corresponding C"ring.
Figures 9 and 10 exhibit the binding energy of the onecarbon and closed-ring PtC"' clusters with respect to the Pt' cation and the C carbon ring.
The Pt-C bond lengths are displayed in Table TV. Both groups of clusters are most.
weakly bound for the case of x=4n+2, and the doublet-quartet splitting energies are greatest for x=4n+2 and x=4n+3. The binding energies of the doublet states are calculated to increase substantially for the cases of x=4n+3 and x=4n in both the one-carbon and closed-ring clusters.
As seen in Figure 9 to be a transition. Analysis of the closed-ring species yields results that are generally similar to those for the one-carbon clusters above.
However, the Pt-C bond length of the closed-ring systems (see Table IV 
